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Catalytic incineration of aromatic VOCs by the nano-size CeO, catalyst
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We tested the efficacy of a set of seven

metal oxide catalysts in the catalytic
incineration of aromatic hydrocarbons and
found nano-size CeO; to be the most active
of the Using CeO,,

oxidation of toluene was achieved at 240°C .
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There was a similar outcome in the

incineration of p-xylene, whereas benzene

CNEE93-04 3% (5)
1 p293&12°% 31p
Bkl EZ3FRFREEI1IEEHE )

Rl i

ESFRERARI REPE L S

was more refractory. In preparation of the
CeQO; catalyst, four different methods were
evaluated and a redox reaction in hydrogen
peroxide was found to produce the most
active catalyst. Hence the most active CeO,
catalyst was used for the following tests. In
the reaction, a higher reaction temperature
was necessary for 100% conversion of
toluene at higher values of weight hourly
space velocity (WHSV) and higher toluene
concentrations. The stability of CeO, was
excellent, although the presence of SO,
caused an irrecoverable decline in activity.
Keywords: Catalytic incineration; nano-size
CeOy; weight hourly space velocity; VOCs
concentration; durability.
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Table 1. BET surface area and activity of

the metal oxide catalysts

Catalyst  Tso(°C)*  Too(°C)°
CeO, 212 224
CuO 305 342
Fe,0; 320 345
V,0s 350 391
710, 381 410

v-ALO; 398 432

TiOx(rutil 415 >440

* The reaction temperature for 50%
conversion of toluene (Ts).

® The reaction temperature for
90% conversion of toluene (Tq).

32, [P TR

7 210°CHfr 240 C & B %% ¥ > 4 5 16
PR el (R Fig 1) @ i S
BEE B 43% (210°C) e 99% (240°C) ©
:‘%%% Bom CeO2 fR 4579 F MLiv A4¢ 1 p&

IR TUURE S SR S e




s it A 4 H,0 e CO; ¢

> I | oo
EEG T - ,ﬁ'm«g-

1—3‘ L_?c‘f AN

100 - o g-0.9-0-0-0-0-0-9-0-0-0-0-0

80

60

Conversion (%)

40 g gy g m-S-g-E-E-E-m-N

20 L —m— Temperature=210 ° C
—@— Temperature=240 ° C

On-Stream Time (hr)

Figure 1. Stability tests of CeO,-A catalyst
for the incineration of toluene at
various temperatures.

Toluene concentration=4000ppm,;
O, concentration=18.5%;

WHSV=3600 mL/h - g.

33, 7 FURER L E g

3 H T FE BEE > ¢ 42 WHSV e
PERER s A RDFFL - o AP
Zf6 WHSV ez 487 FkR 4 &7
# o Fig. 2 # M B 7 WHSV & > d 3¢
R AR B TEREE TUF R
{BFBEREF RS 4 a5
100%d i F o gt b &3 HT FRRFEE
ToFig.3+ FARR A, L &% WHSV
B2 % VOCs ERPF > BETF 0" Fi&
CE O F A hE BIERER fe
SR - A Z B A R 3000C 0 B R
His g7 o7 Z B R Mo

—

4. VHRED XA CEME &4
d 2 VOCs kiR{x? it VOC #&
LJK\?‘%,L PRI KR o Eprl s % S S SR N
RS T F ¥ K CeOa fy
&-f—mz\IﬁL Fig. 4 %7 » 3 i*¥-- 7 318
FApi o KR R HE B ] 260 ijh"? é.—l

100 /-._- -/.__—./A/A
[ ]
I ./ J
80 |- ///
o I A
c>\\°/
P 60 -
2
1z L
8 | ]
g 40 | [
O
I
—=— WHSV=2400 mL/hr-g
20 / —e&— WHSV=3600 mL/hr-g
/ —&A— WHSV=7200 mL/hr-g
0

1 1 1 1
180 200 220 240 260 280 300

Temperature (°C)

Figure 2. Effect of WHSV on the conversion
of toluene using CeO,-A catalyst.
Toluene concentration=4000 ppm;
O, concentration=18.5%;
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Figure 3. Effect of toluene concentration on
the conversion of toluene using
CeO;-A catalyst.

O, concentration=18.5 %
WHSV=3600 mL/h - g.
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Figure 4. Comparison of performance for
the incineration of  various
aromatics using CeO,-A catalyst.
Aromatic concentration=4000ppm;
O, concentration=18.5%;

WHSV=3600 mL/h - g.
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Figure 5. Effect of addition of SO, on the
activity of CeO;-A catalyst for the
incineration of toluene.

Toluene concentration=4000 ppm,;
SO, concentration=1500ppm,;

O, concentration=18.5%;
WHSV=3600 mL/h + g.
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